Tissue regeneration observed in a basic fibroblast growth factor-loaded porous acellular bovine pericardium populated with mesenchymal stem cells.
We sought to induce tissue regeneration within a porous patch for repair of a myocardial defect. A basic fibroblast growth factor-loaded porous bovine pericardium populated with 5-bromo-2'-deoxyuridine-labeled mesenchymal stem cells was used as a cardiac patch (the basic fibroblast growth factor/mesenchymal stem cell patch) to repair a defect created in a syngeneic rat model. The blank porous pericardium (the control patch) and the patch loaded with basic fibroblast growth factor were used as controls. The implanted patches were retrieved at 4 and 12 weeks postoperatively (n = 5 per group at each time point). At retrieval, we found that none of the patches were thinned or dilated. Endothelialization and remesothelialization were observed on the endocardial and epicardial surfaces of patches in each of the studied groups, respectively. Additionally, newly regenerated muscle fibers, glycosaminoglycans, smooth muscle cells, and microvessels were seen in the middle layers of all patches, an indication of tissue regeneration. However, the extents of tissue regeneration in the basic fibroblast growth factor and basic fibroblast growth factor/mesenchymal stem cell patches were more pronounced than in those of the control patch. This may be attributed to the fact that the densities of neomicrovessels observed in the basic fibroblast growth factor and basic fibroblast growth factor/mesenchymal stem cell patches were significantly greater than in those of the control patch. 5-Bromo-2'-deoxyuridine-labeled cardiomyocytes, smooth muscle cells, and endothelial cells were identified in the basic fibroblast growth factor/mesenchymal stem cells patch, and no cardiomyocytes were observed in the control and basic fibroblast growth factor patches. The results provided evidence of tissue regeneration within a porous bovine pericardium through a process involving cell recruitment and tissue-specific differentiation.